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© Apparatus for controlling open/close drive of a lid for a recording medium player. 



© A driving apparatus for opening and closing a lid (1) which is provided to open or close a recorded 
medium insertion opening of a recording medium player. When the lid does not reach a fully opened 
position or a fully closed position in a predetermined period of time after the starting of opening or. 
closing drive of the lid, such a fault condition can be removed by inverting the direction of rotation of a 
driving motor (3). Moreover, the lid is driven in the closing direction after a predetermined period of time 
from the time when a recording -medium is inserted into the recording medium insertion opening, or the 
lid is driven in the closing direction in response to a closing command. By these operations, it is made 
possible to prevent the lid from being left in a halfway closed position. 
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The present invention relates to an apparatus for 
controlling the opening and closing of a lid, and more 
particularly to an open/close drive apparatus for driv- 
ing a lid of a recording medium playing apparatus, 
which is arranged to open and close for the opening 
and closing of a recorded medium insertion opening 
provided on the front panel of a main body of the 
recording medium playing apparatus, and on which 
control buttons are arranged. 

In the case of a recording medium playing 
apparatus, a cassette deck for example, especially in 
the case of a cassette deck mounted in a vehicle, it 
generally has a construction that a cassette tape is 
inserted and ejected in and from the cassette deck 
through a cassette insertion opening provided on the 
front panel of a main body of the cassette deck. The 
cassette insertion opening is provided with a lid in 
order to prevent dust from coming into the inside of the 
deck through the insertion opening. By using a large 
lid, for example, a lid covering the whole front area of 
the main body of the deck, and providing control but- 
tons on the lid so that it also serves as a control panel, 
a limited space in the front area of the main body can 
effectively be utilized since the control buttons are 
arranged in the area covering the cassette insertion 
opening with such an arrangement. Furthermore, 
there is a cassette deck in which a motor is used as 
a source of driving force and the lid is driven to auto- 
matically open and close by the motor. 

In the case of a cassette deck which is so con- 
structed that the lid is used also as a control panel and 
is automatically opened and closed, there is a possibi- 
lity of a problem that the lid cannot reach a fully 
opened or closed position when hindered by an obsta- 
cle to the opening or closing operation. Therefore, a 
measure to solve such a problem is desired. 

In cassette decks, there are two kinds of loading 
mechanisms for loading a cassette tape inserted 
through a cassette insertion opening into a playing 
position. One is a mechanical loading mechanism in 
which the cassette tape is loaded into the playing 
position by utilizing the pushing effort of a user as a 
driving power source, and the other is a so called 
power loading mechanism in which the cassette tape 
is automatically loaded in the playing position in res- 
ponse to a loading command utilizing a plunger etc. 
as a driving power source. 

Now, the timing of a closing drive of a lid of an 
automatic opening and closing type in a cassette deck 
will be discussed. Conventionally, in the case of a cas- 
sette deck with a mechanical loading mechanism, 
driving of the lid in a closing direction is started sim- 
ultaneously with the loading of a tape. In the case of 
a cassette deck with a power loading mechanism, on 
the other hand, the drive of the lid in the closing direc- 
tion is started at a time point of completion of the load- 
ing. 

As described above, in the case of a cassette 



deck with a mechanical loading mechanism, if the 
closing operation of the lid is started immediately after 
the cassette tape is inserted, a finger of the user may 
touch the lid, and which moreover causes a problem 

5 that an unpleasant feeling is given to the user. In par- 
ticular, in the case of a loading mechanism in which it 
is necessary to push the cassette tape deeply into the 
apparatus, the unpleasant feeling given to the user 
may become significant 

10 On the other hand, in the case of a cassette deck 

with a power loading mechanism, if a closing oper- 
ation is started after the completion of the loading, 
there will be a disadvantage that a long time is 
required for completing the operation to move the lid 

15 to a fully closed position after the generation of a load- 
ing command. 

An object of the present invention is to provide a 
driving apparatus for opening and closing a lid which 
can operate appropriately even if the lid cannot reach 

20 a fully opened or closed state when it comes to touch 
an obstacle. 

Another object of the present invention is to pro- 
vide a driving apparatus for opening and closing a lid 
in which a user is free from being given an unpleasant 

25 feeling by the touch of a lid on his finger as in the case 
of a player having a mechanical loading mechanism, 
and is able to complete in a short time a series of oper- 
ations until the lid reaches a fully closed state in the 
case of a player having a power loading mechanism. 

30 According to a first aspect of the present inven- 

tion, there is provided a driving apparatus for opening 
and closing a lid which is arranged to freely open and 
close for opening and closing a recording medium 
insertion opening provided in the front panel of the 

35 main body of a recording medium player and on which 
control buttons are arranged, the apparatus compris- 
ing: a motor for driving the lid in an opening direction 
or a closing direction by a normal rotation or a reverse 
rotation; detection means for detecting that the lid is 

40 in a fully opened position or a fully closed position and 
for generating a full open detection signal or a full 
close detection signal; means for generating an 
abnormal signal if the full open detection signal or the 
full close detection signal is not generated in a pre- 

45 determined period of time after the start of the rotation 
of the motor in a selected direction; and control means 
for starting the rotation of the motor in the selected 
direction in response to a command, and for rendering 
the motor to rotate in an inverse direction if the abnor- 

50 mal signal is generated after the start of rotation, and 
executing the inversion control operation for inverting 
the direction of rotation at least one time. 

In a driving apparatus for opening and closing a 
lid according to the first aspect of the present inven- 

55 Hon, if the lid does not reach a fully opened or a fully 
closed position in a predetermined period of time after 
the start of the rotation of the lid driving motor in a 
selected direction, the motor is rendered to rotate in 
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an inverse direction and the operation to rotate the 
motor in an inverse direction is executed at least once. 

According to a second aspect of the invention, 
there is provided an apparatus for opening and clos- 
ing a lid for a recording medium player with a loading s 
mechanism in which a recording medium inserted into 
a recording medium insertion opening provided in the 
front panel of the main body of the device is loaded in 
a pteying position utilizing a pushing effort by a user 
as a source of driving force, the apparatus compris- 10 
ing: a motor for driving the lid in an opening direction 
or a closing direction by a normal rotation or a reverse 
rotation; detection means for detecting that a record- 
ing medium is inserted into the recording medium 
insertion opening and generating a detection output 15 
signal; and control means for starting the rotation of 
the motor to drive the lid in the closing direction when 
a predetermined time period is elapsed after gener- 
ation of the detection output signal by the detection 
means. 20 

According to a further aspect of the present inven- 
tion, there is provided an apparatus for opening and 
closing a lid for a recording medium player with a load- 
ing mechanism in which a recording medium inserted 
into a recording medium insertion opening is auto- 25 
maticaily loaded in a playing position in response to 
a loading command, the apparatus comprising: a 
motor for driving the lid in an opening direction or a 
closing direction by a normal rotation or a reverse 
rotation; command means for generating a lid closing 30 
command; and control means for generating the load- 
ing command in response to the Nd closing command 
and for controlling the motor to drive the lid in the clos- 
ing direction. 

In the case of the apparatus for opening and clos- 35 
ing a lid according to the second aspect of the present 
invention, when a recorded medium is loaded by the 
mechanical loading mechanism, the drive of the lid in 
the dosing direction is started when a predetermined 
time period is elapsed after the recording medium is 40 
inserted into the recording medium insertion opening. 

In the case of the driving apparatus for opening 
and dosing a lid according to the further aspect of the 
invention, the drive of the lid in the dosing direction is 
started simultaneously with the start of the loading of 45 
the recording medium by means of a power loading 
mechanism in response to the lid closing command. 

Some embodiments of the present invention will 
be explained in detail hereinafter by way of example 
only and with reference to the accompanying draw- 50 
ings. 

BRIEF DESCRIPTION OP THE DRAWINGS 



Fig. 1 is a block diagram showing an embodiment 
of the present invention; 

Figs. 2A and 2B are flowcharts showing a proces- 
sing procedure of lid opening and closing drive 



55 



executed by a processor; and 

Fig. 3 is a flowchart showing another processing 

procedure for the opening and closing drive of a 

lid. 

In Fig. 1, a lid 1 is provided, in a manner allowing 
its opening and closing movements, on a front face of 
a main body of a cassette deck for example. The lid 
1 covers, for example, the whole area of the front face 
and it opens and closes a cassette insertion opening 
(not shown in the drawing) located in the front face of 
the main body of the cassette deck. The lid 1 also ser- 
ves as a control panel on which a group of control but- 
tons 2, including an ejection button for generating a 
command of the ejection of a cassette tape, are pro- 
vided. The control button group 2 also includes a dos- 
ing button for generating a command for closing the 
lid 1. However, since the lid closing button is used in 
a state in which the lid 1 is open, it is disposed on the 
main body of the deck. A motor 3 is provided as a 
source of driving force for opening and closing the lid 
1. The motor 3 drives the lid 1 in an opening direction 
or a closing direction, by the rotation in a normal direc- 
tion or a reverse direction, by way of a reduction gear 
consisting of a combination of gears (not shown in the 
drawing). When the lid 1 reaches a fully opened posi- 
tion, a detection switch 4 for detecting a full open state 
is activated to generate a full open detection signal. 
When the lid 1 reaches a fully closed position, a detec- 
tion switch 5 for detecting a full dose state is activated 
to generate a full dose detection signal. These detec- 
tion signals are supplied to a controller 6. 

The controllers is composed of a microcomputer, 
and adapted to control the opening and closing drive 
of the lid 1 and stop of the drive through a motor driv- 
ing circuit 7 on the basis of various kinds of com- 
mands such as the ejecting command generated by 
the operation of the control button group 2 and also 
based on the detection signals of detection switches 
4 and 5 for the fully opened state or the fully dosed 
state respectively. The controller 6 also controls an 
ejection mechanism 8 for ejecting a cassette tape 
loaded in the play position, as occasion demands. 
The controller 6 manages the state of the operation of 
the lid 1 in terms of statuses 0 to 9. 

Specifically, the status 0 shows a state in which 
the lid 1 is fully closed; the status 1 shows a state 
where an ejection button 2a is depressed; the status 
2 shows a state where the lid 1 is being driven in the 
opening direction; the status 3 shows a state where 
the motor 3 is being started in a predetermined period 
of time after the activation of the full open detection 
switch 4; the status 4 shows a fully opened state of the 
lid 1 ; the status 5 shows a waiting state for a predeter- 
mined period of time after the start of driving of the lid 
1 in the dosing direction; the status 6 shows a state 
where the lid 1 is being driven in the dosing direction; 
the status 7 shows a state where the motor 3 is being 
started in a predetermined period of time after the acti- 
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vation of the full close detection switch 5; the status 8 
shows a state of a time-over error of a timer for timing 
a predetermined period of time; and the status 9 
shows a fully opened state of the lid 1 after the occurr- 
ence of a time- over error. 

Next, the processing procedure of the opening 
and closing drive of the lid 1 executed by a processor 
of the controller 6 will be explained following the flow 
charts shown in Fig. 2A and Fig. 2B. It is assumed that 
this subroutine shall be executed when called at pre- 
determined intervals (for example, 7 or 8 mil- 
liseconds) during the execution of a main routine. 

At first, the processor judges whether or not the 
status is "0", that is, whether or not the operating state 
of the deck shows a fully closed state of the lid 1 (step 
S1). If the status is "0", the processor judges whether 
or not the full close detection switch 5 is OFF (lid not 
fully closed) (step S2). If the full close detection switch 
5 is OFF, the status is made to "8" (step S3), and the 
processor returns to the main routine subsequently. If 
the full close detection switch 5 remains at the ON 
position, the processor judges whether or not the 
ejection button is depressed (step S4). If the ejection 
button is depressed, the status is made to "1" (step 
S5), and the processor returns to the main routine 
subsequently. If the ejection button is not depressed, 
the processor directly returns to the main routine. If 
the status is not M 0", the processor judges whether or 
not the status is W 1 H (step S6). If the status is "V\ the 
processor sets the status to w 2" (step S7), and at the 
same time it supplies a lid open command for driving 
the lid 1 in the opening direction to a motor driving cir- 
cuit 7. Following this operation, the processor sets, for 
example, a 4 second timer (step S8), and returns to 
the main routine subsequently. 

In step S6, if it is judged that the status is not "1", 
the processor judges, in the next step, whether or not 
the status is "2", that is, the processor judges whether 
or not the lid 1 is being driven in the opening direction 
(step S9). If the status is "2\ the processor judges 
whether or not the full open detection switch 4 is made 
ON and a full open detection signal is produced (step 
S10). If the full open detection switch 4 is ON the pro- 
cessor sets the status to "3" (step S11), and following 
this operation the processor sets a timer of, for 
example, 125 milliseconds (stepS12). Subsequently, 
the processor returns to the main routine. If the full 
open detection switch 4 remains OFF, the processor 
judges whether or not the 4 second timer which has 
been set in step S8 has timed out (step S13). If the 4 
second timer has not timed out, the processor returns 
directly to the main routine. If the 4 second timer has 
timed out, the processor judges whether or not the 
count value N of an error counter provided for count- 
ing the number of times of the occurrence of faults is 
0 (step S14). If N is 0, the count value of the error 
counter is incremented by the processor (step S15), 
and the processor sets the status to "6" (step S16). At 



the same time, the processor supplies a lid closing 
command of driving the lid 1 in the closing direction 
to the motor driving circuit 7, and sets the 4 second 
timer (step S17). Then the processor returns to the 
5 main routine. If N is not 0, the processor sets the 
status to "8 M (step S18), and returns to the main 
routine subsequently. 

In step S9 if it is judged by the processor that the 
status is not "2", the processor judges, in the next 

10 step, whether or not the status is "3", that is, it judges 
whether or not the motor 3 is in a starting operation, 
for a predetermined period of time (in this example 
125 milliseconds) after the full open detection switch 
4 is turned ON (step S19). If the status is "3", the pro- 

15 cessor judges whether or not the 125 milliseconds 
timer which has been set in step S12 has timed out 
(step S20). If it has timed out, the processor judges 
whether or not the count value N of the error counter 
is 0 (step S21 ). If N is 0, the processor sets the status 

20 to "4" (step S22), and then supplies the ejection com- 
mand to the ejection mechanism 9 for ejecting the 
cassette tape (step S23). After that it returns to the 
main routine. If N is not 0, the processor judges 
whether or not a cassette tape is loaded in the playing 

25 position (step S24). If no cassette tape is loaded, the 
processor proceeds to step S22. If a cassette tape is 
loaded, the processor sets the status to "9" (step 
S25), and then the processor returns to the main 
routine. In step S20, if it is judged by the processor 

30 that the timer has not timed out, the processor returns 
to the main routine through step S25. 

In step S19 if it is judged that the status is not 3, 
the processor judges whether the status is "4", that is, 
whether or not the lid 1 is in a fully opened state (step 

35 S26). If the status is M 4 M , the processor clears the 
count value of the error counter (step S27), and 
judges whether or not the full open detection switch 4 
is turned OFF (step S28). If the full open detection 
switch 4 is OFF, the processor judges whether or not 

40 the cassette tape is being ejected (step S29). If the 
switch 4 remains ON, the processor judges if a cas- 
sette tape is inserted (step S30). The detection of 
insertion of a cassette tape is performed by using an 
insertion switch (not shown in the drawing) provided 

45 at the cassette insertion portion. If a cassette tape is 
not inserted when the full open detection switch 4 is 
ON, or if the tape is being ejected when the full open 
detection switch 4 is OFF, the processor directly 
returns to the main routine. In step S30, if it is judged 

so by the processor that a cassette tape is inserted, the 
processor sets a timer for timing 500 milliseconds 
(step S31). Then the processor sets the status at "5" 
(step S32) and returns to the main routine. If a tape is 
not being ejected even if the full open detection switch 

55 4 is OFF, the processor directly proceeds to step S32. 
The loading mechanism (not shown in the drawing) for 
a cassette tape in this embodiment is a mechanical 
loading mechanism in which a cassette tape inserted 
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through the cassette insertion opening is loaded in the 
playing position utilizing the pushing effort of a user as 
a source of driving force. 

In step S26 t if it is judged by the processor that 
the status is not 4, the processor judges, in the next 
step, whether or not the status is n 5" (step S33). If the 
status is "5", it judges whether or not ejection button 
is depressed (step S34). When the ejection button is 
depressed, the processor sets the status to "1" (step 
S35), and then it returns to the main routine. On the 
other hand, when the ejection button is not 
depressed, the processor judges whether or not the 
500 millisecond timer set in step S31 has timed out 
(step S36). tf the timer has timed out, the processor 
sets the status to "6 W (step S37), and at the same time, 
the processor supplies the lid closing command for 
driving the lid in the closing direction to the motor driv- 
ing circuit 7, and further it sets the 4 second timer 
(step S38) and then returns to the main routine. If the 
500 millisecond timer has not timed out, the processor 
directly returns to the main routine. 

In step S33 rf it is judged by the processor that the 
status is not "5\ the processor judges, in the next 
step, whether or not the status is "6", that is. the pro- 
cessor judges whether or not the lid 1 is being driven 
in the dosing direction (step S39). If the status is H 6 H , 
the processor judges if an ejection button is 
depressed (stepS40a). If the button is depressed, the 
processor sets the status to "1" (step S40b) and then 
the processor returns to the main routine. When the 
ejection button is not depressed, the processor 
judges whether or not the full close detection switch 
5 is turned On and a full close detection signal is out- 
put (step S40c). If the full dose detection switch 5 is 
ON, the processor sets the status to "7" (step S41), 
and sets a timer for timing 125 milliseconds (step 
S42). Subsequently the processor returns to the main 
routine, rf the full close detection switch 5 remains 
OFF, the processor judges whether or not the 4 sec- 
ond timer set in step S38 has timed out (step S43). If 
the 4 second timer has timed out, the processor sets 
the status to "2" (step S44). At the same time, the pro- 
cessor supplies the lid opening command for driving 
the lid 1 in the opening direction to the motor driving 
circuit 7. Subsequently the processor sets the 4 sec- 
ond timer (step S45). Furthermore, the count value of 
the error counter is incremented by the processor 
(step S46), and then the processor returns to the main 
routine, rf the timer has not timed out it directly returns 
to the main routine. 

In step S39 if the processor judges the status is 
not "6", the processor judges, in the next step, 
whether or not the status is H 7" (step S47). If the status 
is *7*, it judges whether or not the ejection button is 
depressed (step S48). If the ejection button is 
depressed, the processor sets the status to H 1" (step 
S49), and then it returns to the main routine. On the 
other hand, if the ejection button is not depressed, the 
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processor judges whether or not the 1 25 milliseconds 
timer set in step S42 has timed out (step S50). If the 
timer has timed out, the processor sets the status to 
"0" (step S51) and then returns to the main routine. If 

s the timer has not timed out the processor directly 
returns to the main routine. 

In step S47, if it is judged by the processor that 
the status is not 7", the processor judges, in the next 
step, whether or not the status is "8" (step S52). If the 

10 status is "8", it clears the count value of the error 
counter (step S53), and judges whether or not the full 
open detection switch 4 is ON (step S54). If the full 
open detection switch 4 is ON, the processor sets the 
status to "2" (step S55), and at the same time it sup- 

15 plies the lid opening command for driving the lid 1 in 
the opening direction to the motor driving circuit 7. 
Further the processor sets the 4 second timer (step 
S56), and then it returns to the main routine. If the full 
open detection switch 4 remains OFF, the processor 

20 judges whether or not the full close detection switch 
5 is turned ON (step S57). If the full close detection 
switch 5 is ON, the processor sets the status to "6" 
(step S58), and at the same time, it issues the lid 
opening command for driving the lid 1 in the opening 

25 direction to the motor driving circuit 7. Further it sets 
the 4 second timer (step S59), and then it returns to 
the main routine. On other other hand, if the full close 
detection switch 5 remains OFF, the processor judges 
whether or not the ejection button is depressed (step 

30 S60). If the ejection button is depressed, the pro- 
cessor sets the status to "2 M (step S61), and at the 
same time, it issues the lid opening command for driv- 
ing the lid 1 in the opening direction to the motor driv- 
ing circuit 7. Further it sets a 4 second timer (step 

35 S62), and then it returns to the main routine. If the 
ejection button is not depressed, the processor 
directly returns to the main routine. 

In step S52 if it is judged by the processor that the 
status is not "Q n , the processor judges, in the next 

40 step, if the status is "9" (step S63). If the status is "9" 
the processor clears the count value of the error 
counter (step S64), and then the processor judges 
whether or not the full open detection switch 4 is tur- 
ned OFF (step S65). Following this operation, if the 

45 full open detection switch 4 is OFF, the processor sets 
the status to w 5" (step S66), and then it proceeds to 
step S57. If the full open detection switch 4 remains 
ON the processor directly proceeds to step S57. 
According to a series of processing steps as des- 

50 cribed in the above, when an ejection button is 
depressed (status 1) in the state in which the lid 1 is 
fully closed (status 0) and the lid 1 is driven in the 
opening direction (status 2), the motor is driven in an 
inverse direction (status 6) before the lid 1 reaches 

55 the fully opened state, if a timer of a predetermined 
period of time (in the present embodiment 4 seconds) 
times out (step S10 and S13). Even during the oper- 
ation of driving the lid in the closing direction, if the 

6 
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timer times out before the lid 1 reaches the fully closed 
position (step S40c and S43), the motor 3 is further 
operated in the inverse direction (status 2) so that the 
motor 3 is, for example, controlled to repeat the inver- 
sion of the direction of rotation twice. After the twice 
inversions of rotation, during the lid opening driving, 
if the timer times out again (step S1 0 and S 1 3), a time- 
over error condition (status 8) is established, and at 
that moment the driving of the motor 3 is stopped. 

When the lid 1 is to be driven in the closing direc- 
tion from the fully opened state of the lid 1 (status 4), 
the control operation is started from the status 6 
through the status 5. Therefore the inversion of the 
rotation of the motor 3 occurs once, and after the 
inversion of the rotation, during the driving of the 
motor 3 in the direction to open the lid 1. if the timer 
times out again, the driving of the motor 3 is stopped. 

In the present embodiment, the number of repeat- 
ing times of the inversion of rotation of the motor 3 is 
twice when the driving operation is started from the 
fully closed state of the lid, and the number of times 
is once when the driving is started from the fully 
opened state of the lid. However the number of times 
of repetition can be arbitrarily decided. It is made 
possible to always stop the driving of the motor 3 in 
the opening direction of the lid 1 in the event that a 
fault exists, by setting the number of repeating times 
to an even number when the driving of the lid is started 
from the fully closed state, and by setting the number 
of the repeating times to odd number when the driving 
of the lid is started from the fully opened state. 

When such a fault occurs and the lid 1 cannot 
reach the fully opened (or closed) state being hin- 
dered by an obstacle during the opening (or a closing) 
operation, the possibility of disentanglement from the 
fault is increased by repeating the inversion of the 
rotation of the motor 3. In this way, the possibility that 
the lid 1 is left in a halfway closed or opened position 
can be made very small. 

In general, when the ejection button is depressed, 
the lid 1 is driven in the opening direction and when 
the full open detection switch 4 is turned ON (step 
S10), the ejection of the cassette tape (step S23) is 
performed through the status 3. However when a fault 
occurs during the drive of the lid 1 in the opening direc- 
tion, and when the full open detection switch 4 is tur- 
ned ON (step S10) after the inversion of the rotation 
of the motor 3, the count value N of the error counter 
is not equal to 0. This means that the status is shifted 
to the status 9 to stop the motor 3, and the cassette 
- tape will not be ejected. 

In the case where a cassette tape is ejected when 
the lid 1 is fully opened after the inversion the rotation 
of the motor 3, the ejected cassette tape may come 
to touch with an obstacle having caused the fault and 
again loaded in the player. Furthermore, during the 
closing operation of the lid 1 the fault can occur once 
more, and the cassette tape may be ejected again 



after the repetition of the inversion of the rotation of 
the motor 3, so that the processing procedure can fall 
into an endless loop. Therefore, the procedure is pre- 
vented from falling into an endless loop by inhibiting 
s the ejection of the cassette tape when the lid 1 is fully 
opened after the inversion of the rotation of the motor 
3. 

Furthermore, during the driving of the lid 1 in the 
opening direction (status 2) in response to the ejection 

10 command generated by the depression of the ejection 
button in the state where the lid 1 is fully closed (status 
0), when the full open detection switch 4 is turned ON 
(step S1 0), the timer of a predetermined period of time 
(in this embodiment 125 milliseconds) is set (step 

15 S12). and after the time outof the timer (step S20), the 
status is shifted to the status 4 so that the drive of the 
motor 3 is stopped. When the lid 1 is driven in the clos- 
ing direction (status 6) through status 5 by the inser- 
tion of a cassette tape or by the manual pushing-up 

20 of the lid 1 in the state where the lid 1 is fully opened 
(status 4), and the full close detection switch 5 is tur- 
ned ON (step S40c), the timer of 125 milliseconds is 
set (step S42), and after the time out of the timer (step 
S50), the status is shifted to the status 0 so that the 

25 drive of the motor 3 is stopped. 

Thus when it is detected that the lid 1 has reached 
the fully opened (or closed) position, the motor 3 is dri- 
ven for the predetermined period of time and subse- 
quently the motor is stopped. In this way, the lid 1 can 

30 be surely fixed in a fully opened (or closed) position. 

As described in the above, according to the first 
aspect of the present invention, the apparatus is 
arranged such that, in a driving apparatus for opening 
and closing the lid, if the lid does not reach a fully 

35 opened or a fully closed position in a predetermined 
period of time after the starting of a lid driving motor 
in the selected direction, the rotation of the motor is 
inverted, and the inversion of the rotation is executed 
at least one time. Therefore, in the case of occurrence 

40 of such a fault that the lid cannot reach a fully opened 
or a fully closed sate when the lid is hindered by an 
obstacle, the probability of extrication from such a 
fault state is raised by the inversion of the rotation of 
the motor, and the possibility that the lid is left in a half- 

45 way position is made very small. 

According to the second aspect of the present 
invention, in a fully opened state of the lid 1 (status 4) 
of the procedure, when a cassette tape is inserted into 
the cassette insertion opening, at first a timer of a pre- 

so determined period of time is set (in the embodiment 
500 milliseconds) (step S30). After the time out of the 
timer (step S36), the status is shifted to the status 6, 
and the drive of the motor 3 is started to drive the lid 
1 in the closing direction. 

55 As described above, in the case of the loading of 

a cassette tape by means of a mechanical loading 
device, since the closing drive of the lid 1 is started 
when a predetermined period of time has elapsed 
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from the point of time when the cassette tape is inser- 
ted into a cassette insertion opening, a finger of the 
user by which a cassette tape is inserted does not 
touch the lid 1 . Thus the user is prevented from feeling 
unpleasant by touching the lid 1 at the finger. Particu- 5 
lariy, the arrangement is advantageous in loading 
mechanisms in which it is necessary to push the cas- 
sette tape deeply into the mechanism. 

Next, the explanation will be made, following the 
flow chart shown in Fig. 3, of the processing pro- 10 
cedure of opening and closing drive of the lid 1 in a 
cassette deck provided with a power loading mechan- 
ism in which a cassette tape is automatically loaded 
into the playing position in response to a loading com- 
mand, and the like. With respect to this embodiment, 15 
only parts corresponding to step S30 to S32 shown in 
Fig. 2A differ from the above described embodiment, 
and only the different parts are shown in Fig. 3. 

After the execution of the operation of step S28, 
the processor judges whether or not a closing button, 20 
which gives a lid dosing command for closing the lid 
1 is turned ON (step S101). If the dosing button is not 
ON, the processor issues a loading command (step 
S102) to a power loading mechanism (not shown in 
the drawing) when a cassette tape is inserted, in the 25 
similar manner as the above described embodiment, 
the processor sets a 500 millisecond timer for timing 
500 mii!iseconds(step S31), further it sets the status 
to "5* (step S32). Subsequently the processor returns 
to the main routine. On the other hand, if the closing 30 
button is ON, the processor immediately issues the 
loading command to the power loading mechanism 
(step S103), and it sets the status to "e" (step S104). 
Furthermore the processor sets the 4 second timer 
(step S105), and then it returns to the main routine. 35 

In the processing procedure described above, the 
loading operation of the power loading mechanism is 
started in response to the closing command for the lid 
1 by the dose button, and simultaneously the status 
is shifted to the status 6, so that the drive of the motor 40 
3 is started to drive the lid 1 in the closing direction. 
Therefore, a series of operations from the lid dosing 
command for closing the lid 1 by the closing button 
unta the time when the lid 1 reaches the fully closed 
position can be completed in a short time. 45 

As described in the above, in the case of the 
apparatus for opening and closing the lid according to 
the present invention, when the cassette tape is 
loaded by a mechanical loading device, the lid dosing 
drive is started after the lapse of a predetermined so 
period of time from the point of time when the record- 
ing medium is inserted into the recording medium 
insertion opening. Therefore the user is prevented 
from feeling uncomfortable that the lid touches the 
finger after the insertion of the recording medium. Par- 55 
ticulariy this feature is advantageous in the case of 
loading mechanisms in which the recording medium 
must be inserted deeply into the mechanism. 



On the other hand, in the case of cassette decks 
provided with a power loading mechanism, the load- 
ing of the cassette tape is started in response to a lid 
closing command for closing the lid, and at the same 
time the closing drive of the lid is started. Thus a 
series of operations from the generation of the I id dos- 
ing command until the lid reaches a fully dosed posi- 
tion can be completed quickly. 



Claims 

1. A driving apparatus for opening and closing a lid 
which is arranged to freely open andclose for 
opening and closing a recording medium inser- 
tion opening provided in the front panel of a main 
body of a recording medium player and on which 
control buttons are arranged, the apparatus com- 
prising: 

a motor for driving said lid in an opening 
direction or a dosing direction by a normal rota- 
tion or a reverse rotation; 

detection means for detecting that said lid 
has reached a fully opened position or a fully 
closed position and for generating a full open 
detection signal or a full dose detection signal; 

means for generating an abnormal signal 
if said full open detection signal or said full dose 
detection signal is not generated in a predeter- 
mined period of time after the start of rotation of 
said motor in a selected direction; and 

control means for starting said motor in the 
selected direction in response to a command, for 
rendering said motor to rotate in an inverse direc- 
tion if said abnormal signal is generated after the 
start of rotation, and executing the inversion con- 
trol operation for inverting the direction of rotation 
at least one time. 

2. A driving apparatus as claimed in daim 1 wherein 
said control means controls said motor to stop 
after the lapse of said predetermined period of 
time when said abnormal signal is generated dur- 
ing the drive of said iid in the opening direction 
after said inversion control operation. 

3. A driving apparatus as claimed in claim 1 or 2 
wherein said control means controls said motor to 
stop after the lapse of a predetermined time from 
a point of time when said full open detection sig- 
nal or said full dose detection signal is generated. 

4. A driving apparatus as claimed in daim 1, 2 or 3 
wherein said driving apparatus further comprises: 

command means for issuing an ejection 
command for ejecting the recording medium pur- 
suant to said command; 

ejection means for ejecting said recording 
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medium to said recording medium insertion open- 
ing from the playing position in response to said 
full open detection signal issued in an operation 
for opening said lid started by said ejection com- 
mand; and 



5 



inhibition means for inhibiting the ejection 
operation by said ejection means upon gener- 
ation of said full open detection signal during the 
operation for opening said lid after said inversion 
control operation. 



10 



5. A driving apparatus for opening and closing a lid, 
in a recording medium player having a loading 
mechanism for loading a recording medium in a 
playing position utilizing a pushing effort for push- 15 
ing the recording medium inserted into a recorded 
medium insertion opening provided in a front 
panel of a main body of the player, the lid being 
arranged to freely open and close for opening and 
closing said recording medium insertion opening, 20 
and control buttons being arranged on the lid, the 
apparatus comprising: 

a motor for driving said lid in an opening 
direction or a closing direction by a normal rota- 
tion or a reverse rotation; 25 

detection means for generating a detec- 
tion output by detecting that a recording medium 
is inserted into said recording medium insertion 
opening arid generating a detection output signal; 
and 30 

control means for controlling said motor to 
drive said lid in a closing direction when a pre- 
determined period of time has elapsed from a 
time of generation of said detection output signal. 

35 

6. A driving apparatus for opening and closing a lid, 
in a recording medium player having a loading 
mechanism for automatically loading a recording 
medium inserted into a recording medium inser- 
tion opening provided in a front panel of a main 40 
body of the player in a playing position in res- 
ponse to a loading command, the lid being pro- 
vided to freely open and close for opening and 
closing said recording medium insertion opening, 

and control buttons being arranged on the lid, the 45 
apparatus comprising: 

a motor for driving said lid in an opening 
direction or a closing direction by a normal rota- 
tion or a reverse rotation; 

command means for issuing a closing so 
command for closing said lid; and 

control means for issuing said loading 
command in response to said closing command 
and at the same time for controlling said motor to 
drive said lid in the closing direction. 55 
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